Abstract In this paper, we first consider tow inequalities of vector functions,then combine the vector function inequality with Gronwell' inequality to obtain another two vector function's inequalities. At last, using them to prove the maximum principle for one kind of optimal control problem.
Introduction and derivation of vector funtions' inequality
Gronwell inequalities show the relationship among functions and their derivatives and integration [1] , and are widely used to estimate functions' value in function spaces such as P L space so on.They are very important for embedding theories of Sobolev space [2, 3] , also are key tools for research on the solution of PDE [4] and some problems of optimal control of differential equation [5, 6, 7] .For convenience, we first list the two lemmas bellowing:
Lemma.1 [8] 
Where 
The proof is trivial with integral form Gronwell inequality.
An Example of the Inequalities' Application
Example. Consider the optimal control problem which system is stated by
fixed. : 
To ensure the existence of the solution of the optimal control problem, we assume that (i) ( , ), ( , ), ( ) f x u L x u K x are continuous for their variable and are continuously differential to the
, there are two positive constants , a b which are independent Proof. Let ( ) n t R y ∈ ,then problem (4) can be transformed to the problem
without constrain condition and where ( , , )
T H x u L x u f x u y y = − + is the Hamilton function,assume * * ( ( ), ( )) u t x t be the optimal pairs of the optimal control problem. Given 
d x t f x t x t u t u t f x t u t dt x t
Then we obtain
t t t t x t dt H x t x t u t u t t H x t u t t dt
And according to the assumptions of ( , ), ( , ) 
where
t u t t t u t u t t H x t u t t
y y y + ∆ + ∆ − ， ） then 0 * * * ( ( ) ( ) ( ) ( ) [ ( ) ] ( ) f t f T f f t K x t H J u t x t t x t dt x x y y ⋅   ∂ ∂   ∆ ⋅ = + ∆ − + ∆     ∂ ∂     ∫ 0 * * * ( ( ), ( ) ( ), ( ), ( )) - ( ) f t t
F x t u t u t u t t x t dt x
y ∂ + ∆ ∆ ∂ ∫ 0 0 * * * - ( ( ), ( ) ( ), ( ), ( )) + ( ( ) ) ( ( ) ) f f t t f t t
F x t u t u t u t t dt x t dt x t
As we know that y （t)satisfies the condition below:
F x t u t u t u t t dt x t dt x t t
As we know that for any ( ) u t ∆ of * ( ) u t ,(9)hold. So when we chose a special
where ε is any sufficient small positive real number,and And * ( ) u t is the optimal control,therefore,for any ( )
J u F x t u t u t t dt

